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Carrier Safety Administration ee : C e U es On

(FMCSA) is to reduce the ‘ 17 ! M h I I F
number and severity of large - Ia SRR Otor Ve IC € D rlver
truck-involved crashes X .

through more commercial A ! e——-Pa rt 1

motor vehicle and operator :
inspections and compliance
reviews, stronger enforcement
measures against violators,
expedited completion of
rulemaking proceedings,
scientifically sound research,

rrier Safety Administration (formerly the Office of Motor Carriers,
ninistration) sponsored a study to gather and analyze data on

e (CMV) driver rest and recovery cycles, effects of partial sleep
iction of subsequent performance. The work was carried out in
and effective CDL testing, i eral Railroad Administration, and Federal Aviation
recordkeeping, and sanctions. h Walter Reed Army Institute of Research at the General Clinical
The Office of Research and ; s Hopkins Bayview Medical Center. The study began in July 1994
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and technology development : WL . .

and deployment programs for | bnefﬁsum‘manze the study final report, Effects of Sleep

the EMCSA. I Motor Veehicle Driver Performance (Report DOT-MC-00-133).

: va able from the National Technical Information Service.

The FMCSA R&T aCt'V't_'es descnbes ‘the study background, purpose, and the methodology
encompass a range of issues he field portion of the study. Part 2 describes the methodology and

and disciplines relating to ory portion of the study as well as the overall results, applica-
motor carrier safety, including dditional research.

problem assessment; policy,

safety management, and out-

reach; drivers; truck and bus

vehicle safety performance; D ~

and compliance, enforcement . Federal Hours of Service (HOS) regulations, CMV drivers are
and operations. f 10 hours of driving, and/or 15 hours on-duty time, after
~duty; and a maximum of 60 hours on-duty time over 7

. . =aX|mum of 70 hours over 8 consecutive days for those who
Driver alertness and fatigue

primarily supports current and
future hours-of-service rule-
making activities, along with
fatigue outreach and fatigue

management technology smce dnvers would also be expected to eat, shower, and take
development.

ANOTOR th t sleep debt impairs performance on a variety of tasks,
€ 2asures, the relationship between hours of sleep and

e during wakefulness has never been adequately quantified.
ontrolled studies have investigated the effects of restricted sleep
ive days. The lack of such studies is particularly problematic
t leep restriction, i.e., inadequate daily sleep, rather than

(the complete absence of sleep), accounts for most daytime
well as workers in other occupations.

&
“’Dmm\s"*

Office of Research and
Technology

400 Seventh Street, SW
MC-RT; Room 3107
Washington, DC 20590




ifferent amounts of nightly time in bed on

sequent performance (on psychomotor tasks and
nulated driving), were measured. Resuits were used
toc ptimize the parameters of the Walter Reed Sleep
erformance Model. The model, along with a sleep
coring algorithm, has been integrated into the
current version of the Sleep Watch Actigraph, a wrist
_worn device for management of sleep and
performance in operational environments.

_ Field Study: Assessment of the
Sleep of CMV Drivers over
20 Consecutive Days

Subjects
-Subjects were 50 CMV drivers (men and women),
iged 21-65, holding a valid commercial driver's
ense. Twenty-five drivers, all male, maintained
iving schedules which enabled them to return
home at the end of most work periods to sleep
~("s,h0rt-haul") drivers. The other 25 drivers, 24 men
nd:1 woman, maintained schedules that did not
‘always allow them to return home at the end of
ork periods to sleep (“long haul drivers”).

- Measures

Wrist actigraphy was used to objectively measure the
iming and duration of sleep periods over a 20-day
period. Drivers also completed sleep logs to gather
“subjective information on sleep times, sleep latency,
usals during sleep, alertness upon awakening,
_napping (number and duration), and self-reported
caffeine, alcohol and medication use (see Figure 1).

Figure 1.
Sample actigraph records with corresponding Driver’s Record of Duty Status (RODS):
inconsistency between actigraph and RODS.

1000
ACTIVITY

800 ]
600
— 200 :
Off Duty 200 i
e .I..h‘,mi.h.hqm“ MM
i o0 02 o4 o6 o8 10 iz

JuUL . 18. 1996
|
Sleeper Berth

ACTIVITY
SRR
Driving

I
On Duty,
Not Driving




Figure 2.
Frequency distribution of total sleep times per 24-hour period (summed across all possible X
duty statuses), short-haul drivers. j 6>*4DMIN\§$¢
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Figure 3.
Frequency distribution of total sleep times per 24-hour period (summed across all possible
duty statuses), long-haul drivers.
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Data Analysis off-duty period during the
Data from each actigraph were downloaded to a taken at other times. Sleep
personal computer and scored for daily sleep periods =~ mcluded sleep take‘ durlng real
by visual inspection of the actigraph records. For each -
24-hour period, total sleep within that period was
identified and categorized as either: off-duty sleep, : rel
i.e., sleep obtained during the primary, or longest ~~~ off- duty tnme wer determ ned
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does not establish policies or
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